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[Ref. 14] 
[51] 

A process for producing an optical fiber matrix , 

comprising the steps of: 

i) heating and dehydrating a porous material for 
optical fibers, which contains fine quartz glass particles 
as the primary constituent, in an atmosphere, which contains 
at least chlorine and an inert gas, and at a temperature, at 
which the porous material for optical fibers does not 
vitrify perfectly, 

ii) exposing the porous material for optical 
fibers to an atmosphere, which has a temperature lower than 
the dehydration treatment temperature and contains at least 
chlorine, an inert gas, and a fluoride gas, the porous 
material for optical fibers being thereby doped with 

fluorine, and 

iii) heating the porous material for optical 
fibers^ in an atmosphere, which contains at least chlorine 
and an inert gas, the porous material for optical fibers 
being thereby vitrified into a transparent glass. 

C52] 

This invention relates to a process for producing 
an optical fiber matrix for use in obtaining the so-called 
entirely fluorine-doped optical fibers, in which both the 
core and the cladding are doped with fluorine - 
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[53] 

In view of the above circumstances, -the object of 
the present invention is to produce an entirely fluorine- 
doped optical fiber at a low cost by reducing the amount of 
an fluorine gas used. 

[54] 

in conventional processes, during the steps for 
dehydrating and vitrifying a porous material for optical 
fibers^ which has been obtained with the VAD technique, into 
a transparent glass in a heating furnace, an atmosphere 
containing a fluoride gas is formed in the heating furnace, 
the porous material for optical fibers is exposed to the 
atmosphere, and the matrix is thereby doped with fluorine. 
However, with the conventional processes, as described 
above, a small amount of fluorine, which corresponds to a A 
value 6f at most 0.07%, could not be uniformly doped in the 
matrix. Therefore, the inventors repeated various 
experiments and found a technique for doping a small amount 
Of fluorine corresponding to a A value of 0.02%. The 
process in accordance with the present invention will 
hereinbelow be described in detail. 

Firstly, a porous material for optical fibers, 
which was constituted of fine quartz glass particles, was 
obtained with the VAD technique. The porous material for 
optical fibers was then moved down at a speed of 150mm/hr ir 
a heating furnace, which had a maximum temperature region oi 
1,100°C, while 50 liters/min of He and 0.5 liter /min of Cl 2 
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were' being introduced into the heating furnace. After the 
entire length of the porous material for optical fibers had 
passed through the maximum temperature region of 1,100°C, 
the porous material for optical fibers was moved up- in 
this manner, dehydration treatment of the porous material 
for optical fibers was carried out. It was expected that 
sintering would partially occur in the porous material for 
optical fibers. However, no change in the appearance was 
found . 

Thereafter, the temperature of the maximum 
temperature region of the furnace was decreased to 900°C, 
and the porous material for optical fibers was moved down at 
a speed of 450mm/hr in the furnace, while 50 liters/min of 
He, 0.5 liter /min of Cl 2 , and 0.03 liter /min of SiF 4 were 
being introduced into the furnace. The porous material for 
optical fibers was thus passed through the maximum 
temperature region of 900°C and was then moved up. Finally, 
the temperature of the maximum temperature region of the 
furnace was increased to l,i30°C, and the porous material 
for optical fibers was moved down at a speed of lOOmm/hr in 
the furnace, while 50 liters/min of He and 0.5 liter /min of 
Cl 2 were being Introduced into the furnace. The entire area 
of the porous material for optical fibers was thus vitrified 
into a transparent glass. 

The A value of the thus obtained transparent 
glass matrix was measured with a preform analyzer and was 
found to be equal to 0.02%. Also, it was found that 
fluorine was uniformly doped in the radial direction. 
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Thereafter, the transparent glass matrix was 
stretched such that its outer diameter might become equal to 
15mm. Fine quartz glass particles were then deposited on 
the matrix. Thereafter, the matrix was moved down at a 
speed of 450mm/hr in the furnace, which had the maximum 
temperature region of 1.000°C, while 50 liters/min of He and 
0.5 liter/min of Cl 2 were being introduced into the furnace. 
The matrix was thus dehydrated and was then moved up. 
Thereafter, the temperature of the maximum temperature 
region of the furnace was increased to 1,350°C, and the 
matrix was passed through the maximum temperature region at 
a speed of 150mm/hr, while 13.5 liters/min of He, 0.15 
liter/min of Cl 2 , and 1.5 liters/min of SiF 4 were being 
introduced into the furnace. In this manner, a transparent 
fluorine-doped cladding was formed. The measurement of the 
A value of the cladding carried out with a preform analyzer 
revealed that the cladding contained fluorine in an amount 
corresponding to a A value of 0.37%. The same procedure as 
that of the cladding synthesis was further repeated two 
times, and a cladding having a desired thickness was 
Obtained. At this time, the core:cladding ratio was equal 
to 1:12.5. Finally, the matrix was drawn, and an entirely 
fluorine-doped type of single-mode optical fiber was thereby 
obtained, which had. an outer diameter of 125|Am (outer 
diameter of ultra-violet curing resin covering: 250um). 
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[55] 

In the aforesaid example, -the optical fiber does 
not contain Ge0 2 and P 2 0 3 , which are ordinarily employed as 
dopants for optical fibers. However, even if the optical 
fiber contains such dopants in a proportion of approximately 
0 to 0-1 mol%, approximately the same effects can be 
expected from the entirely fluorine-doped optical fiber, in 
which the core and the cladding are doped with fluorine. 
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